This study investigated pain experience following dental implant placement in relation to insertion torque using questionnaires. A total 80 implants were placed in 20 patients. Each patient received 4 implants at different times. One implant was inserted and, then, after 40 days was placed the second implant, after 80 days was placed the third implant and after 120 days was placed the fourth implant. At each time the peri-implant bone levels were evaluated on intraoral radiographs taken with the paralleling technique.The implants were placed with a dynamometric key at 35N, 50N, 65N, 85N. Patients were asked to evaluate their pain experience during surgery, 24 hours after surgery, and at 2 days, 4 days, 1, 2, and 4 weeks after surgery on special pain assessment forms. A separate form was used for each time point. Pain was assessed using a descriptive numerical rating scale of 0 to 10, with 0 indicative of no pain and 10 representing the worst pain imaginable. Patients were instructed that a score of 1 to 3 was indicative of mild pain, 4 to 6 was indicative of moderate pain, and 7 to 10 was indicative of severe pain. A significant correlation pain scores and insertion torque was found between group III and group IV vs group II and group I during surgery, at 24 hours, 2 days, 4 days, 1 week, 2 weeks p:::; 0.05. No statistical difference was found between group I vs. group II during surgery, at 24 hours, 2 days, 4 days, 1 week, 2 weeks p~0.05. In conclusion, elevated insertion torque values produces pain and resoption of the crestal bone around the implants.
Dental implants have been widely used to retain and support cross-arch fixed partial dentures. This procedure is an increasingly popular treatment modality that has shown high levels of clinical success (1) and patient satisfaction. Most endosseous implant procedures are carried on without untoward events. A patient who presents to the dental office for dental implants has a number of concerns, including fear of pain, which can increase when the patient becomes aware of the surgical procedures involved in the placement of dental implants. Pain is also related to the patient's emotions, e.g., stress and anxiety. Pain is a common complaint following dental implant surgery (2) . Recent data showed that pain experienced by patients after the surgical placement of dental implants was mild to moderate and generally decreased with time (3) . Pain experienced can be increased by postoperative edema or hematoma. Implants surgery is a common procedure that is rarely life threatening and has a relatively short recovery period. However, its physical and psychological effects make it a stressful experience and a major barrier to seeking dental care. Although there have been many investigations of pain, swelling, and trismus following surgical removal of teeth (4), there appear to be very few reports on pain experience in patients following the placement of dental implants. Experimental research has demonstrated that anxiety, previous experience, patients' expectations, anticipation of stress, and control of the environment can influence pain perception (5) . Generally, when anxiety exists, one is more perceptive of the pain produced by noxious events (6) . The cause of dental anxiety is complex and includes behavioral, psychological, and environmental factors. In fact however, fear of pain is one of the most commonly cited factors that is strongly associated with dental fear. Many factors influence postoperative discomfort after dental implant insertion and pain levels. The influence of other patients, operator's skills, and clinical factors on pain associated with the surgical placement of dental implants has not been clearly established.
The purpose of this study was to assess pain related to the placement of dental implants in relation to the insertion torque values, using questionnaires, diaries, and visual analog scales (VAS).
MATERIALS AND METHODS
The inclusion criterion was adult patients 2:18 years of age scheduled for the surgical placement of one or more implants under local anesthesia. Patients requiring bone and soft tissues augmentationprocedures,uncontrolleddiabetesor hypertension, a pre-existing nerve injury or paresthesia, or pregnancies were excluded from the study. The Ethics Committee of the University of Chieti-Pescara approved the study protocol. The principles outlined in the Declaration of Helsinki on clinical research involvinghuman subjects were adhered to. All patients received thorough explanations and signed a written informed consent form, prior to being enrolled in the trial.
This prospective,randomized-controlled, double blind study evaluated 20 patients (mean age = 58.9 years) enrolled between February 2007 and July 2008 with partial or full edentulismwho had elected to receive dental implants to restore their dentition. Patients enrolled were seen initially for clinical evaluation and for collection of demographic, medical and dental conditions. Panoramicradiographsand CATscans of existingdentitionwere obtained.
A total 80 implants were placed in 20 patients. Each patient received 4 implants at differenttimes. One implant was inserted and, then, after 40 days was placed the second implant, after 80 days was placed the third implant and after 120 days was placed the fourth implant. At each time, the peri-implant bone levels were evaluated on intraoral radiographs taken with the paralleling technique.
The implants were placed according to the manufacturer's instructionsusing the appropriateburs.
The implants were placed with a dynamometric key at 35N, 50N, 65N, 85N.
The randomization was obtained using computer generated random numbers, centralized with sequentially sealed opaque envelopes provided by the study adviser. The surgeon was to open the sealed envelope containing the randomized code of insertion torque after having prepared the implant sites. The implant system used in this study was a two-stage system (Bone System, Milano, Italy)
All patients were prescribed an antibiotic (amoxicillin, 500 mg four times daily for 5 days, or in patients allergic to penicillin, clindamycin, 300 mg four times daily for 5 days), antiseptic mouthrinse (chlorhexidinegluconate 0.12% twice daily for 7 days), and analgesics (ibuprofen, 400 mg four times daily for 7 days). Patients were asked to evaluate their pain experience during surgery, 24 hours after surgery, and at 2 days, 4 days, 1, 2, and 4 weeks after surgery on special pain assessmentforms.A separate form was used for each time point. Pain was assessed using a descriptivenumericalrating scale of 0 to 10, with 0 indicative of no pain and 10 representingthe worst pain imaginable. Patients were instructed that a score of 1 to 3 was indicative of mild pain, 4 to 6 was indicative of moderate pain, and 7 to 10 was indicativeof severe pain.
Statistical Analysis
Means and frequency distributions were calculated for this study. Patientswere used as the unit of analysis in this study. The association of mean pain scores and insertion torque variables was examined with continuous parameters was examined with Pearson correlation coefficients. Multivariate analysis using binary logistic regression was performed to examine which factors found significant with univariate analyses remained as such after adjusting for confounding effects at each time point (during surgery, after 24 hours, 2 days, 4 days, 1, 2, and 4 weeks). Fig. 1 presented the pain score summary for all patients.
RESULTS
Comparison of the mean pain scores reported by patients having implants placed by 35N versus the 85N are presented in fig. 1 . Group I 35 N: the mean pain scores increased from 1.39 ± 0.04 at surgery, to 2.8 ± 0.1 after 1 day, to 2.89 ± 0.11 after 2 days, to 2.89 ± 0.13 after 4 days then decreased steadily to 0.5 ± 0.04 after 1 week, 0.06 ± 0.02 after 2 weeks and 0 after 4 weeks. The relation of distribution of pain scores and insertion torque values has shown that 86.2% of patients reported no pain during surgery, 12.8% reported mild pain (1 to 3 score), and 1% reported moderate pain (4 to 6 score). After 2 days and 1 week, the pain decreased and disappeared. The intraoral radiographs taken with the paralleling technique showed a good bone level around the implants (fig 2) .
Group II 50 N: the mean pain scores increased from 2.19 ± 0.07 at surgery, to 3.2 ± 0.21 after 1 day, to 3.29 ± 0.11 after 2 days, to 3.9 ± 0.12 after 4 days then decreased steadily to 0.9 ± 0.09 after 1 week, 0.2 ± 0.02 after 2 weeks and 0 after 4 weeks. The relation of distribution of pain scores and insertion' torque values has shown that 81.2% of patients reported no pain during surgery, 15.8% reported mild pain (1 to 3 score), and 3% reported moderate pain (4 to 6 score). After 2 days and 1 week the pain decreased and disappeared. In contrast, after 24 hours, 80.3% of patients reported some degree of pain, the majority of which was mild (69.7%); four patients (1.7%) complained of severe pain. After 1 week, 60.3% continued to report some pain; most complained of mild pain (56.5%), and only one patient reported severe pain.
The intraoral radiographs taken with the paralleling technique showed a good bone level around the implants.
Group III 65 N: the mean pain scores increased from 2.9 ± 0.06 at surgery, to 4.19 ± 0.42 after 1 day, to 4.29 ± 0.11 after 2 days, to 3.9 ± 0.32 after 4 days then decreased steadily to 1.8 ± 0.08 after 1 week, 0.29 ± 0.02 after 2 weeks and 0 after 4 weeks. The relation of distribution of pain scores and insertion torque values has shown that 41.4% of patients reported no pain during surgery, 45.8% reported mild pain (l to 3 score), and 12.8% reported moderate pain (4 to 6 score). The pain disappeared after 2 weeks. The intraoral radiographs taken with the paralleling technique showed a radiotrasparent area around the implants.
Group IV 85 N: the mean pain scores increased from 4 ± 0.8 at surgery, to 7 ± 0.11 after 1 day, to 7 ± 0.11 after 2 days, to 6.4 ± 0.4 after 4 days then decreased steadily Fig. 3 . The intraoral radiograph s taken with the paralleling technique showed a radiotrasparent area around the implants (arrows) to 5 ± 0.8 after 1 week, 3 ± 0.02 after 2 weeks and 0 after 4 weeks . The relation of distribution of pain scores and insertion torque values has shown that 31.4% of patients reported no pain during surgery, 35.8% reported mild pain (I to 3 score) , 21.8% reported moderate pain (4 to 6 score) and II reported severe pain (7 to 10). The mean pain was severe after 4 days, moderate after 1 week and mild after 2 weeks, and decreased and disappeared after 4 weeks. The intraoral radiographs taken with the paralleling technique showed in 13 implants a large radiotrasparent area around the implants ( fig. 3 ).
Mean pain scores were significantly higher for implants placed with 85 N at surgery (0.89versus 0.08; P <0.001), and after 2 days, 4 days, 1 week and 2 weeks; after 4 weeks no significant differences were found when comparing the 85 N group and the other groups.
Statistical evaluation A significant correlation pain scores and insertion torque were found between group III and group IV vs group II and group I during surgery, at 24 hours , 2 days, 4 days, I weeks, 2 weeks p~0.05 .
No statistical difference was found between group I vs group II during surgery, at 24 hours, 2 days, 4 days, I weeks, 2 weeks p2 0.05.
DISCUSSION
A patient's postoperative discomfort after dental implant insertion can be reduced if incisions are neat, the periosteum is reflected intact, tissues are handled gently, and flaps are sutured to obtain healing by primary intention. Pain can also be decreased by creating osteotomies with sharp burs and avoiding excessive pressure while drilling. If the temperature exceeds 47°C for I minute and the bone is burned (brown color seen), the patient may experience postoperative discomfort because there will be bone necrosis (7) . Sometimes, color changes cannot be seen because the thermal damage occurred in the deeper portions of the osteotomy. Careful attention to irrigation protocols and intermittent drilling pressures are important facets with respect to limiting postoperative pain. It is recognized that careful manipulation ofhard tissues (i.e., bone) also reduces postoperative pain. In this study the relationship of pain and insertion torque values were evaluated. Statistically significant differences in the occurrence of postoperative pain were observed between the group of implants placed with 85 N vs all the other groups. The optimal insertion torque for the implants used in this study seems to be between 35 to 50 N or at the most 65 N. Probably elevated insertion torques produce bony ischemy, responsible for the pain. It is generally accepted that implants placed with higher torque have better survival rates than those seated with torque in the 20Ncm range (8) . If pressure necrosis exists, most likely causes of pressure necrosis are from one of three potential sources; the macrogeometry of the implant, the macrogeometry of the osteotomy site and the bone quality. It is generally accepted that the phenomenon would only be present in cortical bone (9) .
In conclusion, elevated insertion torque values with implants system used in this study produces pain as well as resoption of the crestal bone around the implants. The most greater pain is probably caused by the osseous pressure necrosis.
